SOme consequences of a manifest lack of gauge-invariance in the usual field-theoretic approach to the calculation of the proton-neutron mass difference are pointed out. In particular, it is shown that the assumption Z = 0 (where Z is the strong wavefunction renormalization constant) is inessential to this problem of gauge-dependence.
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For simplicity, the contributions from the anomalous nucleon moments and from the e 2 corrections to +w have been omitted. The quantities e and A(e*) derive from Z P,n p n and are defined in Eq. (2.7). 9 The "zeroth approximation" refers to the limit of isotopic symmetry with (p/M) + 0 and to lowest order in g2.
This is the cutoff in units of $9 where M is a mean nucleonic mass.
We calculate according to the well known Feynman-Cutkosky rules Of course, this insures that their result for ,6M is gauge-invariant.
Also, for K = 0, we find 6M = -0.1 MeV. 
